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ABSTRACT 

Based on continuous and very detailed Al and Ca records along a 70 m long ice core drilled in 
the Mont Blanc summit area (French Alps, 4270 m asl), continental dust flux at high altitude 
in the Alps was studied for the past 30 years. From 1955 until 1985, total inputs of 885 and 
735 µg cm - 2 were calculated for Al and Ca respectively. Using mineralogical observations and 
chemical criteria, the relative importance of the local component was estimated close to 10 % for 
Al and to 30 % for Ca continental inputs. It was also possible to point out the predominating 
influence of soil dust sources located in North Africa, which seems to have significantly increased 
since the early 1970s with very high inputs occurring after 1980. In 1985, which corresponds to 
the last complete year of our ice record, th~ North African influence led to Al and Ca annual 
deposition rates of 64 and 23 µg cm - 2 yr- 1• 

1. Introduction 

Arid regions in North Africa contribute to the 
aeolian dust input on a large part of the Northern 
Hemisphere, from the Middle East westward to 
the North American Atlantic coast. Atmospheric 
investigations based on meteorological data 
and satellite photos have shown that Saharan 
outbreaks often travel several thousands of 
kilometers. Chemical and mineralogical dust com
position and atmospheric dust load over the 
Atlantic Ocean have been well documented 
(Carder et al., 1986; Coude-Gaussen et al., 1987; 
Prospero et al., 1981; Prospero and Nees, 1987; 
Savoie and Prospero, 1980; Talbot et al., 1986). 
More scattered data are available for the 
Mediterranean (Bergametti et al., 1989; Ganor 
and Mamane, 1982; Lefevre et al., 1986; Loye
Pilot et al., 1986; Tomadin et al., 1984) and 
Western Europe (Biicher et al., 1983; Prodi and 
Fea, 1979; Wheeler, 1985), including a few Alpine 
stations (Prodi and Fea, 1978). Some of these 
studies include estimates of aerosol deposition 
rates, but generally only for particular events and 
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never for periods longer than one year. They have 
nevertheless provided the basis for a rough 
estimate of dust inputs from Northwestern Africa, 
the values of which are surprisingly high 
(Bergametti et al., 1989; Prodi and Fea, 1979; 
Wheeler, 1985). 

More precise knowledge of Saharan dust inputs 
requires measurement of the dust deposition rate 
over various areas and for periods covering several 
years. This would solve the problems linked to 
geographical representativeness and possible tem
poral variability. Permanent snowfields can be 
considered as geochemical records and provide a 
good opportunity to study the past tens and even 
hundreds of years. Due to their position, Alpine 
areas should provide relevant data on Saharan 
dust inputs over Western Europe. In the following 
discussions, the generic term "Saharan" refers 
mainly to Northwestern Africa (southern regions 
of Morocco, Algeria, Tunisia and Lybia), which is 
considered as the dominant dust source for this 
part of Europe. However, as mean annual tem
peratures in Europe become largely negative only 
above 4000 m asl, few firn and ice cores have 






























